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Abstract of JP8145138 

PURPOSE: To provide a troidal type 
continuously variable transmission with which 
the durability of a power roller, etc., is 
enhanced and the power loss is reduced. 
CONSTITUTION: A troidal type continuously 
variable transmission is composed of an input 
disc 33 and output disc 34 installed opposingly 
on the output shaft 4, a power roller 35 
installed between the two discs in the pressure 
contacted condition with possibility of tilting, 
and a trunnion which supports the power roller 
rotatably. The rotational center C of the power 
roller 35 is located offset toward the input disc 
33 with respect to the center of tilting in the 
initial set condition with a gearing ratio of one 
and with no load applied. 
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axle, and the power roller arranged possible [ tilting ] in the tru nnion supported for this power 
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roller, enabling free rotation, and a change g«« «*> sets [ he cen e^ot 

power roller ] in the no-load initial set condition by I. The tor ^ ^ " ^ t me input disk 
characterized by being arranged in the condition of having been offset to the 

side. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the supporting structure of the power roller arranged in 
the state of a pressure welding between a toroidal mold nonstep variable speed gear especially close, and 
an output disk. 
[0002] 

[Description of the Prior Art] The toroidal mold nonstep variable speed gear is known as a change gear 
carried in an automobile etc. As this toroidal mold nonstep variable speed gear is shown in JP,1- 
193454,A The input disk into which engine power is inputted, and the output disk by which opposite 
arrangement was carried out on the same axle at this input disk, By having the single or two or more 
toroidal gear change units which have the power roller arranged possible [ tilting ] where a pressure 
welding is carried out to both disks between this output disk and the above-mentioned input disk, and 
carrying out tilt of the above-mentioned power roller Although it constitutes so that the contact location 
of the power roller to both disks may be changed and a change gear ratio may be changed to a stepless 
story In this kind of toroidal mold nonstep variable speed gear For example, by changing turning effort 
into the thrust force and transmitting to an input disk side by the loading cam Big pressing force is given 
between the contact surfaces of an input disk and an output disk, and a power roller, it considers as a 
high planar pressure condition, and power is transmitted by the traction oil which changes to a vitreous 
state. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, it sets to this kind of toroidal nonstep variable 
speed gear. In order to resist the pressing force reaction force which acts from a torque reaction force 
and disk side and to support a power roller While supporting a power roller free [ rotation ] using the 
supporter material called a trunnion In order to carry out tilt of the power roller, the direction which 
intersects a trunnion perpendicularly with a field including the revolving shaft of a power roller and the 
revolving shaft of close and an output disk is supported free [ rotation ] as an axial center (henceforth a 
trunnion pin center,large). In that case, in the former, since both relation was set up so that the center of 
rotation (henceforth a power roller pin center,large) of the power roller in an initial set condition (no- 
load, a reduction gear ratio =1) might pass along a trunnion pin center,large, it became clear that 
especially a change gear ratio produced following un-arranging in a large moderation region. 
[0004] That is, if the pressing force of Fa shall act through the loading cam 103 to the input disk 102 
which constitutes the toroidal gear change unit 101 as shown, for example in drawing 1 1 , to the power 
roller 104, pressing force Fc will act [ pressing force Fb ] through the contact ellipse section So with the 
output disk 105 through the contact ellipse section Si with the input disk 102, respectively. And it will 
act on the trunnion 106 to which the resultant force Fs of such pressing force Fb and Fc supports the 
above-mentioned power roller 104. In that case, when transfer torque is large, the pressing force Fb and 
Fc which acts on the power roller 104 from close and the output disk 102,105, and the trunnion 106 
which supports the power roller 104 while the output disk 105 deforms like a two-dot chain line in fact 
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since it becomes large will deform towards the above-mentioned resultant force Fs. Therefore, as a two- 
dot chain line shows from the condition of a dashed line that the power roller pin center,large C passes 
along the trunnion pin center,large O, it will deflect to the output disk 105 side, and the input disk 102 
and the output disk 105, the power roller 104, and each contact ellipse sections Si and So of a between 
move to the condition which shows according to a two-dot chain line from the ideal gear change 
condition shown with a dashed line. 

[0005] That is, as shown in drawin g 12 , the input-side point of contact Pi between the input disk 102 
and the power roller 104 exists on the line which connects the center of curvature Ci of the input disk 
102, and the center of curvature Cp of the power roller 4, if it sees geometrically. 
[0006] In that case, since it will move to shaft orientations as the input disk 1 02 shows by the two-dot 
chain line by the pressing force Fa which acts from the loading cam 1 03 if the output disk 1 05 deforms 
like a two-dot chain line, as sign (a) also shows the center of curvature Ci of the input disk 1 02 in 
connection with it, it moves to shaft orientations. On the other hand, since the above-mentioned power 
roller 104 is supported free [ migration in a perpendicular direction ] to the power roller pin center,large 
C as sign (b) shows in order to make the pressing force between close and an output equate, it will move 
in the direction which compounded the deformation direction of the trunnion 1 06 shown by the above- 
mentioned migration direction (b) and sign (c) in the center of curvature Cp of the power roller 4 after 
deformation. 

[0007] Therefore, the input-side point of contact Pi between the input disk 102 and the power roller 104 

will move to up to the line which connects the center of curvature Ci of the input disk 1 02 and the center 

of curvature Cp of the power roller 104 after deformation as a two-dot chain line shows. 

[0008] For this reason, since it runs aground on the input disk 102, and endurance is reduced, or the 

power roller pin center,large C shifts from the trunnion pin center,large O as mentioned above, the big 

**** moment acts on the power roller 105, and edge section 104a of the power roller 104 causes power 

loss. 

[0009] This is supported by the geometric analysis result shown in drawing 13 . 

[0010] That is, when you impress the maximum load in the condition of a predetermined reduction gear 
ratio (for example, 2.4), suppose that the power roller pin center,large C carried out the parallel 
displacement only of the distance x to the output disk side to the power roller pin center,large Co in the 
ideal gear change condition shown with a broken line, in this case — an input — a disk — power — a roller 

— between — an input side — a point of contact — Pi — an ideal — gear change — a condition — it can set - 

- an input side — a point of contact — Pi — ' — receiving — a clockwise rotation — moving — moreover — 
an output - a disk — power — a roller — between — an output side — a point of contact — Po — an ideal — 
gear change — a condition ~ it can set — an output side — a point of contact — Po — ' — receiving — a 
counterclockwise rotation — moving . In that case, since the movement magnitude of an input disk is 
large, the input-side point of contact Pi will move greatly, and the edge boundary line y of a power roller 
will enter into the contact ellipse section Si of the input side centering on this point of contact Pi. 

[001 1] Moreover, when the vertical component which met in the direction of a power roller pin 
center,large of the pressing force Fb by the side of an input disk is set to Fi and the vertical component 
which met in the direction of a power roller pin center,large of the pressing force Fc by the side of an 
output disk is set to Fo, since the amount of deflections of the power roller pin center,large C is x, the 
**** moment M which acts on a power roller is expressed with the following relational expression (1). 
[0012] 

M= (Fi+Fo),x~(l) 

In that case, if the perpendicular which took down the perpendicular taken down from the input-side 
point of contact Pi to the power roller pin center,large C from Hi and the output side point of contact Po 
to the power roller pin center,large C is set to Ho Since the guide peg of Perpendicular Hi approaches 
the trunnion pin center,large side set as the zero 0 rather than the guide peg of Perpendicular Ho, both 
the above-mentioned pressing force Fb and Fc becomes [ the vertical component Fi of the pressing force 
Fb by the side of an equal, then an input disk ] smaller than the vertical component Fo of the pressing 
force Fc by the side of an output disk mostly. Therefore, as sign (**) shows, the **** moment M of the 
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counterclockwise rotation centering on a zero 0 (trunnion pin center 5 large O) will arise. 

[0013] And the movement magnitude and the **** moment of these points of contact become so large 

that the deformation of an output disk or a trunnion becomes large. 

[0014] The input disk and output disk with which opposite arrangement of this invention was carried out 
on the same axle, In the toroidal mold nonstep variable speed gear which has the power roller arranged 
possible [ tilting ] in the pressure-welding condition among both disks, and the trunnion supported for 
this power roller, enabling free rotation It is a thing coping with the above-mentioned problem resulting 
from deformation of an output disk, a trunnion, etc. While preventing that the edge section of a power 
roller runs aground on a disk and raising the endurance of a power roller etc., it aims at making the 
power loss produced when the big **** moment acts on a power roller mitigate. 
[0015] 

[Means for Solving the Problem] Namely, the input disk and output disk with which opposite 
arrangement of the invention concerning this application was carried out on the same axle, In the 
toroidal mold nonstep variable speed gear which has the power roller arranged possible [ tilting ] in the 
pressure-welding condition among both disks, and the trunnion supported for this power roller, enabling 
free rotation It is characterized by having arranged in the condition that the change gear ratio made the 
center of rotation of the above-mentioned power roller offset to an input disk side to the **** core in a 
no-load initial set condition by 1 . 
[0016] 

[Function] According to the above-mentioned configuration, the following operations are acquired. 
[0017] When an output disk, a trunnion, etc. deform in a heavy load moderation region, even if the 
center of rotation of a power roller moves to an output disk side The center of rotation of a power roller 
from having offset to the input disk side to a **** core in an initial set condition The actual amount of 
deflections of the center of rotation of the power roller to a **** core decreases. The migration by the 
side of the edge of the power roller of the point of contact between for example, an input disk and a 
power roller will be controlled by this, it will be prevented that the edge section of a power roller runs 
aground on an input disk, and the endurance of a power roller etc. will improve by it. Moreover, since 
the amount of deflections of the center of rotation of the power roller to a **** core decreases, the **** 
moment which acts on a power roller will be mitigated, and power loss will also be reduced. 
[0018] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 
[0019] As shown in drawing 1 and drawing 2 , the power train 1 of the automobile concerning this 
example An engine 2 and the torque converter 3 connected with engine output-shaft 2a, It has the 
reduction gear 1 0 with which the output of this torque converter 3 is transmitted, and the toroidal mold 
nonstep variable speed gear 30 into which rotation of the above-mentioned engine 2 is inputted. The 
output of the above-mentioned reduction gear 10 or the toroidal mold nonstep variable speed gear 30 or 
the both output is transmitted to a driving wheel (not shown) through an output shaft 4. 
[0020] Casing 3a and pump 3b of one by which the above-mentioned torque converter 3 was connected 
with engine output-shaft 2a, Turbine shaft 3e which has stator 3d interposed in this pump 3b between 
turbine 3c by which opposite arrangement was carried out, and this turbine 3c and the above-mentioned 
pump 3b, and the above-mentioned turbine 3c and really rotates, The 3g of the 1st hollow shaft which 
outer fitting was carried out to this turbine shaft 3e, and the above-mentioned stator 3d was connected 
with the end through one-way clutch 3f, and was made into one at the change gear casing 60 is 
connected with the above-mentioned reduction gear 10. Furthermore, the oil pump 5 is formed in the 
axis end section of the 3h of the 2nd hollow shaft by which outer fitting was carried out to the 3g of the 
1st hollow shaft of the above, and the end was connected with the above-mentioned casing 3a, and this 
oil pump 5 drives with the above-mentioned engine 2 through casing 3a. 

[0021] And the above-mentioned reduction gear 10 has the 1st epicyclic gear device 1 1 and the 2nd 
epicyclic gear device 1 2 by which serial arrangement was carried out on the above-mentioned turbine 
shaft 3e and the same axle, and the 1st epicyclic gear device 1 1 arranged at the engine 2 side is carried 
out to retreat, and the 2nd epicyclic gear device 12 is carried out to advance. It has the sun gear 13 
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combined with the above-mentioned turbine shaft 3e, the above-mentioned 1st epicyclic gear device 1 1 
being used as a single pinion type. While the carrier 15 supported for the pinion 14 which gears to this 
sun gear 13, enabling free rotation is combined with the 3g of the 1st hollow shaft of the above fixed to 
the change gear casing 60 It connects with the above-mentioned output shaft 4 with which the ring 
wheel 16 which gears to the above-mentioned pinion 14 has been arranged on the same axis as turbine 
shaft 3e through the reverse clutch 17. 

[0022] Moreover, while the inner pinion 18 is united with the pinion 14 of the above-mentioned 1st 
epicyclic gear device 1 1 , the above-mentioned 2nd epicyclic gear device 1 2 being used as a double 
pinion type, the sun gear 1 3 of this 1 st epicyclic gear device 1 1 is shared by the sun gear of the 2nd 
epicyclic gear device 12. Moreover, it unites with the carrier 15 of the above-mentioned 1st epicyclic 
gear device 1 1 , and the carrier 20 which carries out fixed support of the above-mentioned inner pinion 
18 and the outer pinion 19 is being fixed to the change gear casing 60 through the 3g of the 1st hollow 
shaft. Furthermore, the ring wheel 21 which constitutes this 2nd epicyclic gear device 12 is connected 
with the above-mentioned output shaft 4 through the forward clutch 22 and the one-way clutch 23. 
Therefore, when the above-mentioned reverse clutch 17 is concluded, the output of turbine shaft 3e is 
transmitted to the above-mentioned output shaft 4 through the 1st epicyclic gear device 1 1, and carries 
out the rotation drive of this output shaft 4 in the retreat direction. Moreover, when the forward clutch 22 
is concluded, the output of the above-mentioned turbine shaft 3e is transmitted to the above-mentioned 
output shaft 4 through the 2nd epicyclic gear device 12, and carries out the rotation drive of this output 
shaft 4 in the advance direction. 

[0023] On the other hand, the above-mentioned toroidal mold nonstep variable speed gear 30 has the 1st 
and 2nd toroidal gear change units 31 and 32 of the pair arranged on the above-mentioned output shaft 4 
at the serial. The input disk 33 which these toroidal gear change units 3 1 and 32 are considered as the 
same configuration, and was prepared free [ rotation ] to this shaft 4 on the above-mentioned output 
shaft 4, Opposite arrangement is carried out at each input disk 33, and it has the power rollers 35 and 35 
of the pair arranged possible [ rotation and tilting ] where both the disks 33 and 34 are contacted, 
respectively between an output shaft 4, the output disk 34 which really rotates, and this output disk 34 
and the input disk 33. 

[0024] and — between the input disk 33 in the above-mentioned 1st and 2nd toroidal gear change units 
31 and 32, and 33 — these input disks 33 receiving — relativity — while the middle disk 36 made 
pivotable is arranged, two or more loading cams 37—37 are infixed between this middle disk 36 and 
each input disks 33 and 33, respectively. The pressing force to each input disk 33 by each cam 37 
increases, so that the input torque as which these loading cams 37—37 are inputted into each input disk 
33 becomes large. 

[0025] Furthermore, the input shaft 51 for inputting the output of an engine 2 into each input disk 33 
through the above-mentioned middle disk 36 is arranged in parallel with the above-mentioned output 
shaft 4. While the 1st gear 52 was formed in the edge located in the torque-converter 3 side of this input 
shaft 51 and this 1st gear 52 has geared on the middle gear 53, this middle gear 53 has geared to the 
output gear 55 connected to the 3h of the 2nd hollow shaft of the above through the power distribution 
clutch 54. Moreover, the 2nd gear 57 which gears with the above-mentioned middle disk 36 to the input 
gear 56 formed in one is formed in the other-end section of the above-mentioned input shaft 51 in one. 
therefore, when the above-mentioned power distribution clutch 54 is concluded It is inputted into each 
input disks 33 and 33 with which the output of an engine 2 constitutes the 1st and 2nd toroidal gear 
change units 31 and 32 in the toroidal mold nonstep variable speed gear 30 through an input gear 56. 
Rotation of each input disks 33 and 33 changes gears with the predetermined change gear ratio 
(reduction gear ratio) according to the tilt include angle of each power roller 35—35, and it is transmitted 
to each output disks 34 and 34. 

[0026] Next, the configuration of the 1st and 2nd toroidal gear change units 3 1 and 32 which constitute 
the toroidal mold nonstep variable speed gear 30 is explained still more concretely. In addition, since it 
is the same configuration as described above, the 1 st toroidal gear change unit 3 1 and the 2nd toroidal 
gear change unit 32 are explained on behalf of the 1 st toroidal gear change unit 3 1 . 
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[0027] That is, the 1st and 2nd trunnion 38 and 39 arranged in the vertical direction as shown in drawing 
3 is formed in the 1 st toroidal gear change unit 3 1 , and the power rollers 35 and 35 are supported by 
these trunnions 38 and 39 respectively free [ rotation ] through eccentric shafts 40 and 40. In the 
supporter material 62 attached in the change gear casing 60 through the link post 61 While the upper 
limit section of the 1st and 2nd trunnion 38 and 39 of the above is supported free [ rotation ] through 
spherical bearing 63 and 63, respectively The lower limit section of the 1st and 2nd trunnion 38 and 39 
of the above is supported free [ rotation ] through spherical bearing 67 and 67 by the supporter material 
66 attached in the bridge wall 64 of the change gear casing 60 and one through the link post 65, 
respectively. And the trunnion shafts 41a and 41b extended in the direction which intersects 
perpendicularly with the above-mentioned output shaft 4 are attached in the 1st and 2nd trunnion 38 and 
39 respectively in one. The tip side of these trunnion shafts 41a and 41b is projected to the lower space 
which penetrated the above-mentioned bridge wall 64, respectively, and was covered with the oil pan 
mechanism 68. 

[0028] Moreover, the 1st and 2nd oil hydraulic cylinder 71 and 72 for making the 1st and 2nd trunnion 
38 and 39 slide up and down is formed in the above-mentioned bridge wall 64. These oil hydraulic 
cylinders 71 and 72 are divided into the up oil pressure rooms 71a and 72a and the lower oil pressure 
rooms 71b and 72b by the septum sections 64a and 64a formed in the bridge wall 64, respectively. 
Among these, interpolation of the annular gear change pistons 73a and 73b ******( ec j) by trunnion shaft 
41a, respectively is carried out to the upper part and the lower oil pressure rooms 71a and 71b in the 1st 
oil hydraulic cylinder 71 by the side of the 1st trunnion 38. And thrust bearing 42 is infixed between 
gear change piston 73a by which interpolation was carried out to up oil pressure room 71a, and the 
lower limit of the 1st trunnion 38 of the above. Moreover, contiguity arrangement of the thrust bearing 
43 by which sheathing was carried out to the lower limit part of the above-mentioned trunnion shaft 41a 
is carried out on the inferior surface of tongue of gear change piston 73b by which interpolation was 
carried out to the above-mentioned lower oil pressure room 71b. And while spline fitting of plisse 
Society for Cutting Up Men 81 which constitutes the gear change controlling mechanism 80 is adjoined 
and carried out to the above-mentioned thrust bearing 43, this plisse Society for Cutting Up Men 81 
thru/or the above-mentioned gear change piston 73b are supported by the lower limit part of this 
trunnion shaft 41a with the circlip 44 with which trunnion shaft 41a was equipped where the inferior 
surface of tongue of that boss section is contacted. 

[0029] On the other hand, interpolation of the annular gear change pistons 74a and 74b ******(ed) by 
trunnion shaft 41b, respectively is carried out also with the upper part and the lower oil pressure rooms 
72a and 72b in the 2nd oil hydraulic cylinder 72 by the side of the 2nd trunnion 39. And between gear 
change piston 74a by which interpolation was carried out to up oil pressure room 72a, and the lower 
limit of the 2nd trunnion 39 of the above, thrust bearing 42 is infixed also in this case. Moreover, while 
contiguity arrangement of the thrust bearing 43 by which sheathing was carried out to the lower limit 
part of the above-mentioned trunnion shaft 41b is carried out, this color 45 thru/or the above-mentioned 
gear change piston 74b are supported by the inferior surface of tongue of gear change piston 74b by 
which interpolation was carried out to the above-mentioned lower oil pressure room 72b by equipping 
this thrust bearing 43 with a circlip 44 at trunnion shaft 41b, where the lower limit of the color 45 by 
which contiguity arrangement was carried out is contacted. 

[0030] If it follows, for example, working pressure of up oil pressure room 71a in the 1st oil hydraulic 
cylinder 71 is relatively made higher than the working pressure of lower oil pressure room 71b, the 1st 
trunnion 38 will be pushed up by gear change piston 73a by which interpolation was carried out to up oil 
pressure room 71a, and it will slide upwards. On the other hand, if working pressure of the above- 
mentioned up oil pressure room 71a is relatively made lower than the working pressure of lower oil 
pressure room 71b, trunnion shaft 41a will be depressed by gear change piston 73b by which 
interpolation was carried out to lower oil pressure room 71b, and the 1st trunnion 38 will slide below in 
connection with it. 

[0031] Next, by controlling the feeding and discarding of the working pressure to each oil pressure room 
of the 1st and 2nd oil hydraulic cylinder 71 and 72 of the above in the 1st toroidal gear change unit 31 
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explains the configuration of the above-mentioned gear change controlling mechanism 80 to which a 
change gear ratio is changed. 

[0032] That is, the valve body 83 of the gear change control bulb 82 which switches the feeding and 
discarding of the working pressure to the 1 st and 2nd oil hydraulic cylinder 7 1 and 72 of the above 
through the middle body 69 is being fixed to the inferior surface of tongue of the above-mentioned 
bridge wall 64. While the sleeve 84 is inserted in movable in this valve body 83 at shaft orientations, the 
spool 85 is inserted in movable to shaft orientations in this sleeve 84. 

[0033] While the stepping motor 86 is being fixed to the side-attachment-wall section of the above- 
mentioned oil pan mechanism 68, interlocking connection of the translator 87 which changes rotation 
into a reciprocating motion at revolving-shaft 86a of this stepping motor 86 is carried out. And the end 
face side of the above-mentioned sleeve 84 is connected with this translator 87. Therefore, if the rotation 
drive of the stepping motor 86 is carried out, the above-mentioned sleeve 84 will move to shaft 
orientations. 

[0034] The L form link 88 supported on the other hand free [ rocking ] ahead of the above-mentioned 
gear change control bulb 82 is arranged. While the end side of this L form link 88 is opposite-****** 
(ed) by the cam side of plisse Society for Cutting Up Men 8 1 fixed to the lower limit part of trunnion 
shaft 41a in the 1st trunnion 38 of the above, the other end side of this link 88 is engaging with the tip 
side of the above-mentioned spool 85. And the spring 89 is arranged at the end face side of this spool 
85, and it is energized so that the tip side of this spool 85 may contact the L form link 88 according to 
the energization force of this spring 89. 

[0035] According to such a configuration, in a steady state, the pressing force which acts on the tip side 
of the spool 85 in the gear change control bulb 82 through the L form link 88, and the pressing force by 
the spring 89 which acts on the end face side of this spool 85 balance, and where the feeding and 
discarding of the working pressure to the 1st and 2nd oil hydraulic cylinder 71 and 72 of the above are 
suspend, it is hold. 

[0036] And supposing it drives the above-mentioned stepping motor 86, for example, moves a sleeve 84 
to the right-hand side on the drawing in drawing 3 (the direction of a) While the line pressure from the 
hydraulic power unit which is not illustrated is led to lower oil pressure room 71b in the 1st oil hydraulic 
cylinder 71 of the above, and up oil pressure room 72a in the 2nd oil hydraulic cylinder 72 Exhaust gas 
pressure of the working pressure of up oil pressure room 71a in the 1st oil hydraulic cylinder 71 and 
lower oil pressure room 72b in the 2nd oil hydraulic cylinder 72 will be carried out. By this, the 1 st 
trunnion 38 in the above-mentioned 1st toroidal gear change unit 31 will slide below, and the 2nd 
trunnion 39 will slide up, the contact location of the power rollers 35 and 35 attached in the 1st and 2nd 
trunnion 38 and 39 will change, and ****** occurs. In that case, when the input disk 33 shall rotate in 
the direction of b of the counterclockwise rotation in drawin g 3 , for example, the power roller 35 by the 
side of the 1st trunnion 38 will rotate in the direction of c in drawin g 1 , and will rotate the power roller 
35 by the side of the 2nd trunnion 39 in the direction of d. By this, the change gear ratio between close 
[ in the 1st toroidal gear change unit 31 ], the output disk 33, and 34 (reduction gear ratio) will increase. 
[0037] And the three -dimension- variation rate of the 1st trunnion 38 accompanying **** of the above- 
mentioned power roller 35 is changed as a variation rate of the vertical direction of trunnion shaft 41a, 
the variation rate is transmitted to the L form link 88 through plisse Society for Cutting Up Men 81, and 
this link 88 is rotated in the direction of the clockwise rotation in drawing 3 (the direction of e). 
Therefore, while spool 85 resists the energization force of a spring 89 and moves to right-hand side (the 
direction of f), when this spool 85 moves only the movement magnitude of a sleeve 84, the migration 
stops and gear change control is completed. By this, the predetermined target change gear ratio 
according to the control input of the above-mentioned stepping motor 86 will be realized. 
[0038] In that case, if the power roller pin center,large is deflecting to the output disk 34 side to a 
trunnion pin center,large, the **** moment will act on a power roller in the direction which increases a 
change gear ratio, in order to negate the **** moment, the gear change controlling mechanism 80 will 
operate to an accelerating side, and power will be consumed by **. 

[0039] Then, by 1, in a no-load initial set condition, the power roller pin center,large C shifted only the 
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predetermined amount z of offset to the input disk side to the trunnion pin center,large O, and the change 
gear ratio arranges so that the power roller 35 which constitutes the above-mentioned 1st and 2nd 
toroidal gear change units 31 and 32 in this example may be expanded to drawing 4 and may be shown. 
[0040] In addition, in this example, as shown in drawin g 2 , while the above-mentioned middle disk 36 
consists of the 1st and the part II material 36a and 36b which have been arranged disengageable, the dish 
plate 48 is interposed between both [ these ] member 36a and 36b. 

[0041] Next, an operation of an example is explained to an example for the case where the amount z of 
offset is set as -0.5mm, for example. Here, a sign specifies a (+) and input disk side for an output disk 
side as (-) to the trunnion pin center,large O. 

[0042] That is, as a change gear ratio shows a no-load initial set condition to drawin g 5 by 1 , there is no 
migration of an input side and the output side points of contact Pi and Po. From this condition, if a 
power roller is made to **** to a moderation side (reduction gear ratio = 2.4), as shown in drawin g 6 , 
each points of contact Pi and Po will move to a location and hard flow with an edge. 
[0043] Thus, in the condition of having made the power roller ****(ing), when the maximum load is 
impressed, according to deformation of an output disk, a trunnion, etc., as shown in drawing 7 , the 
power roller pin center,large C will displace in the direction of an output disk, and an input side and the 
output side points of contact Pi and Po will move to an edge side in connection with it. In that case, 
although the former and a change do not have the absolute movement magnitude of the power roller pin 
center,large C, an input side, and the output side points of contact Pi and Po to the deformation of an 
output disk or a trunnion, since the power roller pin center,large C is offset beforehand at the input disk 
side, the amount x of deflections to the trunnion pin center,large O becomes small compared with the 
condition that there is no offset. Thereby, migration of the input side by the side of an edge and the 
output side points of contact Pi and Po will be controlled, for example, the edge boundary line y of a 
power roller does not enter into the contact ellipse section Si centering on the input-side point of contact 
Pi. 

[0044] Moreover, since it becomes small compared with the condition that there is no offset of the 
amount x of deflections of the power roller pin center,large C to the trunnion pin center,large O, the 
**** moment M which acts on a power roller will be reduced. 

[0045] As an example of a comparison, the case where the amount z of offset is set as +0.5mm is 
explained. 

[0046] That is, if a power roller is made to **** to a moderation side (reduction gear ratio = 2.4) to an 
initial set condition, as shown in drawing 8 , an input side and the output side points of contact Pi and Po 
will move in the direction of an edge. 

[0047] And in this condition, if the maximum load is impressed, while the power roller pin center,large 
C will displace in the direction of an output disk as shown in drawing 9 , an input side and the output 
side points of contact Pi and Po will move to an edge side further in connection with it, for example, the 
edge boundary line y of a power roller will enter into the contact ellipse section Si centering on the 
input-side point of contact Pi, the **** moment M of a power roller will become large. 
[0048] Drawing 10 is the property Fig. showing the relation between the amount of offset in unloaded 
condition, and the movement magnitude of an input disk. 

[0049] Since the input disk movement magnitude in an initial set condition becomes large so that also 
from this property Fig., and the amount z of offset becomes large, it is necessary to enlarge the amount 
of strokes absorbed with a dish plate 48. Moreover, although the **** moment in the maximum load 
will be greatly reduced when z is set as the amount of offset of -1.0mm as shown in the next table 1, in 
the partial load of a common region, the **** moment of hard flow acts greatly. Therefore, as for the 
amount z of offset, about -0.1— 0.5mm is desirable. 
[0050] 
[Table 1] 
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*4 S I— J | ssx 

(mm) 


h (Kg-m) 






- 0.5 


2.673 


-0.08 


- 1.0 


-0.8 


-2.79 



[0051] 

[Effect of the Invention] When an output disk, a trunnion, etc. deform in a heavy load moderation 
region, even if the center of rotation of a power roller moves to an output disk side as mentioned above 
according to this invention The center of rotation of a power roller from having offset to the input disk 
side to a **** core in an initial set condition The actual amount of deflections of the center of rotation of 
the power roller to a **** core decreases. The migration by the side of the edge of the power roller of 
the point of contact between for example, an input disk and a power roller will be controlled by this, it 
will be prevented that the edge section of a power roller runs aground on an input disk, and the 
endurance of a power roller etc. will improve by it. Moreover, since the amount of deflections of the 
center of rotation of the power roller to a **** core decreases, the **** moment which acts on a power 
roller will be mitigated, and power loss will also be reduced. 



[Translation done.] 



http ://www4 . ipdl .ncipi . go j p/cgi -bin/tran_web_cgi_ejj e 



07/19/2006 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



l£l LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




